Decreased alpha 1-adrenoceptor responsiveness and density in liver cells of thyroidectomized rats.
The effects of hypothyroidism on the hepatic alpha 1-receptor system were studied in isolated rat liver cells. Phenylephrine and vasopressin caused concentration-dependent activation of glycogen phosphorylase and release of 45Ca from 45Ca-loaded cells in either normal or thyroidectomized rats. However, the magnitude of both responses to phenylephrine was markedly suppressed after thyroidectomy and could be restored to near normal levels by in vivo treatment with 1-triiodothyronine (0.25 mg/kg/day) for 4 days. The potency of vasopressin to induce phosphorylase activation and 45Ca release was only slightly reduced by thyroidectomy. Binding of [3H]prazosin to putative alpha 1-receptors in purified liver plasma membranes revealed that the above changes were accompanied by a decrease in the density of binding sites from 567 +/- 51 fmol/mg of protein in controls to 326 +/- 51 fmol/mg in thyroidectomized rats and a return to 498 +/- 23 fmol/mg in thyroidectomized rats treated with 1-triiodothyronine. The affinity of binding sites for [3H]prazosin or for alpha-receptor agonists was the same in the three groups of rats and affinity for epinephrine was unaffected by the presence of guanyl-5'-yl imidodiphosphate (30-100 microM). From these findings, it appears that a reduction in the number of hepatic alpha 1-receptors is responsible for the selective decrease in alpha-adrenergic responses in the hypothyroid rat liver. These changes are opposite to those previously reported for hepatic beta-receptors.